The primary purpose of this study was to examine patients' concerns surrounding information privacy and their intention toward medical image exchange consent. Patients' concerns about information privacy in terms of collection, unauthorized access, errors and secondary use all have significant relationships with patients' intention toward medical image exchange consent in Taiwan. Trust is the foundation for both parties. In this study, we aimed to determine the moderating effect of trust in order to examine patients' intention toward medical image exchange consent under the influence of their information privacy concerns. Three hundred and fifty patients responded to the survey, which yielded a 92.3% response rate. The results of data analysis revealed that patients' information privacy concerns had no significant relationship with patients' intention toward medical image exchange consent. After considering the moderating effect of trust, patients' information privacy concerns do have a significant relationship with patients' intention toward medical image exchange consent, however, the R-square was only 4.5%. Based on this research result, we modified the research framework in order to examine patients' information privacy concerns in terms of collection/non-collection. The R-square of the modified framework was 18.6%, and both collection and non-collection had significant relationships with patients' intention toward medical image exchange consent. Finally, the implications, limitations and future research have been discussed.
Introduction
Protecting the privacy of patient information is always the major concern in the development of Health Information Exchange (HIE) [1] [2] [3] . There is no specific law or concept developed in Taiwan, and there is no successful experience of addressing patient privacy concerns in the context of HIE. The Medical Image Exchange Center (MIEC) is a typical HIE organization providing a national-level public service [4] . Therefore, issues about patient privacy protection are receiving serious attention. Dimitropoulos and Lizk [5] analyzed the United States' policy framework that monitors and regulates HIE-related issues. Many countries have established Regional Health Information Organizations (RHIOs), and HIE is one of their activities [6] [7] [8] [9] [10] , one example being the Indianapolis Network for Primary Care in central Indiana and Memphis, Western Tennessee, USA and the Electronic Child Network (eChin) in Canada.
Methods

Methodology of the Study
This study adopted a quantitative data collection approach to empirically verify the CFIP model proposed by Smith et al. [19] in the MIEC environment, and to establish a new model in response to medical imaging situations and cultural changes.
The methodology of the research was a survey. The reasons for using a survey were as follows:
1.
The proposed framework was based on prior research studies, most of which utilized a survey design. Furthermore, in this research, we wanted to examine if the model was suitable in the MIEC setting or not. The results of this study, whether they supported previous research or not, would contribute to cumulative knowledge in this field.
2.
Existing instruments from previous research studies could be adopted.
3.
The target population is not easy to control. As the dependent variable (intention to sign MIEC consents) varies from person to person, the analysis unit of this study was the individual.
Research Framework and Hypotheses
According to prior empirical results [23, [26] [27] [28] [29] , there were four constructs of concern for information privacy that were believed to have a negative association with patients' intention to sign MIEC consents. Then, we also used this model to examine the relationship between CFIP and intention to sign MIEC consents, which was moderated by trust. Based on the background of this research, and integrating characteristics of the medical industry in this study, the framework of this research is shown in Figure 1 .
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Research Framework and Hypotheses
According to prior empirical results [23, [26] [27] [28] [29] , there were four constructs of concern for information privacy that were believed to have a negative association with patients' intention to sign MIEC consents. Then, we also used this model to examine the relationship between CFIP and intention to sign MIEC consents, which was moderated by trust. Based on the background of this research, and integrating characteristics of the medical industry in this study, the framework of this research is shown in Figure 1 . The objectives of the experimental study were to test the impact of patients' information privacy concerns on patients' intention to sign MIEC consents (H1, H1a, H1b, H1c, H1d) and also to test the moderating role of trust in the relationship between patients' information privacy concerns and patients' intention to sign MIEC consents (H2, H2a, H2b, H2c, H2d). The objectives of the experimental study were to test the impact of patients' information privacy concerns on patients' intention to sign MIEC consents (H1, H1a, H1b, H1c, H1d) and also to test the moderating role of trust in the relationship between patients' information privacy concerns and patients' intention to sign MIEC consents (H2, H2a, H2b, H2c, H2d).
Hypothesis 1 (H1). Patients' information privacy concerns will have a negative effect on patients' intention to sign MIEC consents.
Hypothesis 1 (H1).
Patients' information privacy concerns will have a negative effect on patients' intention to sign MIEC consents.
Hypothesis 1a (H1a).
Patients' information privacy concerns about collection of information by medical staff will have a negative effect on patients' intention to sign MIEC consents.
Hypothesis 1b (H1b).
Patients' information privacy concerns about unauthorized access to information by medical staff will have a negative effect on patients' intention to sign MIEC consents.
Hypothesis 1c (H1c). Patients' information privacy concerns about errors in medical images will have a negative effect on patients' intention to sign MIEC consents.
Hypothesis 1d (H1d). Patients' information privacy concerns about secondary use of information by medical staff will have a negative effect on patients' intention to sign MIEC consents.
The propensity to trust is a human personality trait that moderates the effect of trustworthiness attributes on the formation of trust [30] . This moderation effect acts positively in the sense that the higher the level of trust propensity, the greater the impact of trust attributes on the formation of trust. Some possible hypotheses for this group of factors were: Hypothesis 2 (H2). Patients' trust in medical staff will moderate the effect of patients' information privacy concerns on patients' intention to sign MIEC consents.
Hypothesis 2a (H2a).
Patients' trust in medical staff will moderate the effect of patients' information privacy concerns about medical staff's information collection on patients' intention to sign MIEC consents.
Hypothesis 2b (H2b).
Patients' trust in medical staff will moderate the effect of patients' information privacy concerns about medical staff's unauthorized access to information on patients' intention to sign MIEC consents.
Hypothesis 2c (H2c).
Patients' trust in medical staff will moderate the effect of patients' information privacy concerns about medical image errors on patients' intention to sign MIEC consents.
Hypothesis 2d (H2d).
Patients' trust in medical staff will moderate the effect of patients' information privacy concerns about medical staff's secondary use of information on patients' intention to sign MIEC consents.
Questionnaire Design
The survey instrument consisted of a two-part questionnaire, as shown in Appendix A. The first part was used to collect basic information on the participating patients (Table A1 ). The second part of the questionnaire was based on the research by Smith et al. [19] and Gefen [31] , and a 7-point Likert scale (1 indicating the most positive responses and 7 indicating the most negative responses), which was used to evaluate the patients' information privacy concerns, trust, and intention to sign MIEC consents (Table A2 ).
Collection concerns center around patients' perceptions as to whether personally identifiable medical images are being collected and stored in the MIEC appropriately. Unauthorized access reflects patients' concerns regarding whether their medical images are available to people not properly authorized to view or work with these medical images. Concerns regarding errors relate to patients' concerns about transmission distortion of medical images. Secondary use pertains to concerns that medical images are collected from patients for one purpose but used for another secondary purpose without authorization from the patients.
Then, three experts in the medical industry were invited to discuss the questionnaire contents. The next step was to invite 30 patients to conduct a pilot test to ensure the clarity and objectivity of the questionnaire content in this study.
Sampling
The number of samples selected depended on the number of questions. The main questions in this study consisted of 21 questions. In the past, scholars suggested that the number of samples should be 5 to 10 times the number of questions. For this study, it was calculated at 10 times; therefore, at least 210 questionnaires should be collected.
In this study, systematic sampling was used. This study conducted a questionnaire survey in Taiwanese urban hospitals between July and August 2018 and targeted outpatients as our research object. We limited our sampling frame to those who had expressed interest or were active volunteers in medical image exchange consent. During the process of collecting questionnaires, the topic attracted many interested patients to answer voluntarily, so more than the expected number of responses was collected. Among them, three hundred and fifty patients responded to the survey, which yielded a 92.3% response rate. In this study, systematic sampling was used.
Results
A self-administered survey was used to collect data. Three hundred and fifty patients responded to the survey, which yielded a 92.3% response rate. As a result, 323 responses were retained for the subsequent analyses. Demographic data of the respondents are shown in Table 1 . Most respondents were in the age group of 20-39 years old (65.4%). Most of them were university/college students (36.8%) or masters or above (33.1%). Most of the participating patients had medical image experience (60.1%), and 59.1% of participating patients did not know about the medical image exchange center (MIEC) before we introduced MIEC to them, as shown in Table 1 . In addition, up to 90.4% of participating patients had never signed consents for MIEC.
The results of Table 1 also showed that patients' intention to sign MIEC consent had significant differences by their age. Patients aged 60 to 69 had higher intention than patients aged 30 to 39. Moreover, patients' concerns about collection, unauthorized access, errors, and secondary use, their trust, and their intention to sign MIEC consent had significant differences by their education. Patients with junior high education or below had higher collection concerns than patients with university education or Masters or above. Patients with senior high education had higher concerns about unauthorized access and errors than patients with junior high or below or Masters or above education. Patients with senior high education had higher secondary use concerns than patients with Masters or above. Junior high or below and senior high patients had higher trust than Masters or above patients. Senior high patients had higher intention to sign MIEC consent than junior high or below patients.
Otherwise, considering medical imaging experience and understanding, patients with no imaging experience had higher concerns about unauthorized access, errors and secondary use than patients who had imaging experience. However, patients with imaging experience had higher intention to sign MIEC consent than patients with no imaging experience. Patients who had ever signed MIEC consents had higher secondary use concerns than patients who had never signed MIEC consents, and patients who had never signed MIEC consents had higher collection concerns than patients who had ever signed MIEC consents.
Descriptive statistics on CFIP and its four dimensions are shown in Table 2 . On average, concerns about collection (mean: 3.91) were significantly higher than concerns about unauthorized access (mean: 2.44), errors (mean: 2.41) and secondary use (mean: 2.21). Table 2 . Descriptive statistics on concern for information privacy (CFIP). 
Concern for Information Privacy Items
Measurement Model Assessment
The variance inflation factor (VIF) and tolerance value were examined to detect multicollinearity. In this research, the tolerance values were 0.922, 0.336, 0.323 and 0.368, and the VIF values were 1.084, 2.973, 3.098 and 2.714. Tolerance values that were greater than 0.10 and VIF values not exceeding 10 indicated that problems of high multicollinearity were not present [32] . Therefore, in this research, the multicollinearity problem was not considered.
Reliability and Validity Analysis
Reliability has to do with the accuracy and precision of a measurement procedure [33, 34] . Reliability is a necessary contributor to validity but is not a sufficient condition for validity. Reliability is the consistency of a set of measurements or measuring instruments. In this research, we used Cronbach's α as the indicator to measure reliability; Cronbach's α should be more than 0.6 in ideal conditions [35] . The reliability analysis of this research is shown in Table 3 . As shown in Table 3 , the Cronbach's α of each construct in this research was more than 0.6. Four factors of CFIP were more than 0.8, trust has the lowest reliability (0.730), and intention to sign MIEC consents had the highest reliability (0.909). Therefore, the reliability in this research was acceptable.
Construct validity is used to identify the underlying constructs being measured and to determine how well the tests represent them [33, 34] . This research used factor analysis to measure the construct validity of instruments, and used Kaiser-Meyer-Olkin (KMO) and Bartlett tests and principal components analysis. The statistics of the KMO and Bartlett tests are shown in Table 4 . The KMO measure of sampling adequacy of this research was 0.912. According to Kaiser and Rice in 1974, a Kaiser-Meyer-Olkin measure of 0.912 is excellent. The p-value in the Bartlett test was less than 0.001, which was a significant result. This proved that the data were worthy of processing by factor analysis.
As shown in Table 5 , the factors of CFIP in this research were divided into two groups: one was collection and the other was non-collection (unauthorized access, errors and secondary use). Therefore, we modified the CFIP into two variables: collection and non-collection (including unauthorized access, errors and secondary use). 
Testing of Hypotheses
The results of the multiple linear regressions and Moderator Regression Analysis (MRA) are shown in Table 6 . To determine the type of moderator, the significance levels of beta coefficients were examined. If the beta coefficient on the cross-product term over the moderator is significant (sig. < 0.05), the variable is determined to be a pure moderator. If both the beta coefficients on the moderator itself and the cross-product term over the moderator are significant (sig. < 0.05), the variable is determined to be a quasi-moderator. After examination, trust was found to be a pure moderator.
H1a, H1b, H1c, and H1d were supported by the data. Hypotheses 2, 2a, 2b, 2c, and 2d discuss the relationship after moderation by trust. H2, H2a, H2b, H2c, and H2d were supported by the data.
As we found out in the factor analysis and hypotheses tests, concerns about unauthorized access, errors and secondary use were three factors that were not easy for patients to identify among each other. The reasons for this is discussed later. Therefore, we followed this research finding to refine the research model to fit patients' information privacy concerns in the MIEC setting (as shown in Figure 2 ). After refining the research model, the R 2 changed from 0.045 to 0.186, and the conclusions and reasons for this have been discussed later.
Conclusions
This section presents the conclusions derived from data analysis. This research examined patients' information privacy concerns surrounding collection, unauthorized access, errors and secondary usage when their medical image information was stored in the MIEC. Therefore, we used the theory of CFIP [19] as the theoretical foundation to examine patients' information privacy concerns about medical image exchange, and to discuss whether patients' privacy concerns affected patients' intention to sign MIEC consents.
Based on the literature review, most research on CFIP was discussed in the context of ecommerce and other fields. In most of the related research, four constructs (collection, unauthorized access, errors and secondary usage) simultaneously existed in the studied settings. However, in Rose [22] , the four constructs of CFIP did not co-exist. Therefore, in this research, we examined CFIP in the MIEC setting and discussed whether CFIP affected patients' intention to sign MIEC consents. In previous research, CFIP was discussed within contexts of Western and developed countries where information privacy concerns are high and can be clearly distinguished. However, in this research, as seen from the factor analysis in Table 5 , we found that the sample subjects in this study could not clearly distinguish collection and the other three constructs. Therefore, we modified CFIP into two variables: collection and non-collection. Before the research model was modified, the R 2 was 0.045, however, after being modified, the R 2 changed to 0.186. It was found that the low R 2 was explained by patients' trust in physicians and in government, and cost and convenience. Due to reasons deduced from interviews, we can see that there are still other important factors that influence patients' intention to sign MIEC consents, such as cost and convenience. These factors had more direct influence than information privacy concerns. When we interviewed our research subjects, most showed their attitude toward privacy as if it did not matter. Most of them knew that privacy was important, but compared with information privacy concerns, loyalty to physicians/hospitals, trust in physicians/hospitals/governments and free use were the more powerful incentives for them. Under such incentives, they were willing to give up privacy. However, in the literature review, it is noted that people in developed countries have the ability to care about their health status, and in such After refining the research model, the R 2 changed from 0.045 to 0.186, and the conclusions and reasons for this have been discussed later.
Based on the literature review, most research on CFIP was discussed in the context of e-commerce and other fields. In most of the related research, four constructs (collection, unauthorized access, errors and secondary usage) simultaneously existed in the studied settings. However, in Rose [22] , the four constructs of CFIP did not co-exist. Therefore, in this research, we examined CFIP in the MIEC setting and discussed whether CFIP affected patients' intention to sign MIEC consents. In previous research, CFIP was discussed within contexts of Western and developed countries where information privacy concerns are high and can be clearly distinguished. However, in this research, as seen from the factor analysis in Table 5 , we found that the sample subjects in this study could not clearly distinguish collection and the other three constructs. Therefore, we modified CFIP into two variables: collection and non-collection. Before the research model was modified, the R 2 was 0.045, however, after being modified, the R 2 changed to 0.186. It was found that the low R 2 was explained by patients' trust in physicians and in government, and cost and convenience. Due to reasons deduced from interviews, we can see that there are still other important factors that influence patients' intention to sign MIEC consents, such as cost and convenience. These factors had more direct influence than information privacy concerns. When we interviewed our research subjects, most showed their attitude toward privacy as if it did not matter. Most of them knew that privacy was important, but compared with information privacy concerns, loyalty to physicians/hospitals, trust in physicians/hospitals/governments and free use were the more powerful incentives for them. Under such incentives, they were willing to give up privacy. However, in the literature review, it is noted that people in developed countries have the ability to care about their health status, and in such countries, under good self-control ability, they know the importance of their privacy protection. However, the research subjects in this study were Taiwanese, and the Taiwanese culture is based on Confucianism. Education in Taiwan does not focus on issues about privacy because the Taiwanese believe in Confucianism, and Confucianism is contrary to the concept of privacy. A common saying is: "see no evil, hear no evil, speak no evil and act no evil." This corresponds to Confucius' ideas. The boundary line of privacy is "no evil", and it is a fuzzy principle for our Confucianism to follow [36] . Therefore, people have a fuzzy view of the importance of privacy. However, because of the chaos of privacy, it does not affect people's behavioral intentions. Therefore, this matched the results of this research that the Taiwanese have high information privacy concerns but are still willing to use this free, convenient, government-sponsored facility, i.e., MIEC.
Patients do have information privacy concerns about their medical images. The proposed research model was based on the assumption that patients' privacy concerns about their medical information affect their intention to sign MIEC consents. Through our results, we found that patients' information privacy concerns about collection, unauthorized access, errors and secondary use significantly affect patients' intention to sign MIEC consents. We also found that patients were able to clearly distinguish collection from the other three constructs of CFIP, but they usually considered unauthorized access, errors and secondary usage together.
Data analysis showed that the relationship between patients' information privacy concerns and patients' intention to sign MIEC consents was significant. It showed that patients do have information privacy concerns and these concerns really do affect their intention to sign MIEC consents. The results also showed that patients have information privacy concerns about collection and they cannot distinguish between unauthorized access, errors and secondary usage. The relationship between CFIP and intention to sign MIEC consents was significant. If we added trust to moderate this relationship, it would be more significant than in the original model. Trust in this model played the role of a complete moderator. In other words, patients' trust in physicians and the government was a key factor that affected their intention to sign MIEC consents. Through interviews, we found that there were four main reasons, which were as follows. MIEC is free for users when they need it in the future, MIEC is a convenient choice for them, patients trust physicians' requests, and patients trust government policy. This shows that patients' reasons derived from interviews fit the data analysis results of this research.
Recommendations
Szase and Hollender [37] proposed three kinds of physician-patient interaction models: the activity-passivity model, the guidance-cooperation/paternalistic model and the mutual participation model. In Szase and Hollender's opinion, the mutual participation model was the best condition. However, in Taiwanese culture, most patients stay in the activity-passivity model and guidance-cooperation/paternalistic model. Because of asymmetric information between physicians and patients, patients always rely on physicians' opinions. Therefore, they trust physicians and follow physicians' orders. Furthermore, they also trust government decisions and policy. Interviews showed that patients believed physicians and that governments always did well for them. Patients also believed physicians and governments protected their information privacy, and they had no doubt about it.
For Government
Suggestions are offered to the government on how to educate the public to maintain and protect Electronic Medical Records (EMR) privacy, on how and when to disclose their private information, and on how to help people to really protect their EMR. It has also been shown that patients trust government decisions and policy, and therefore the government should encourage the public to use EMR more positively. Patients do have concerns about the collection, unauthorized access, errors and secondary use of their medical information; therefore, the government should strengthen policy and information security regarding patients' medical information to keep patients' trust.
For Medical Care Service Providers and Patients
This research was expected to help reduce the resistance to MIEC's implementation caused by patients' privacy concerns. With the success of MIEC, the costs for patients and medical institutions can be reduced to achieve a win-win situation for all. Patients believe that medical care services protect their information privacy, and therefore medical care services should maintain trust to keep the ideal physician-patient relationship.
For Academia
Through this research, academia can understand the impact of MIEC implementation on patients' privacy concerns, and this research can be a reference for future researchers. This research shows that there are still other factors that affect patients' intention to sign MIEC consents. This research shows the direction for academia to find the other factors between CFIP and intention to sign MIEC consents in the healthcare field.
Limitations
Like other empirical research studies, this research suffers from several limitations in relation to time and human resources. The research subjects in this research were confined to Southern Taiwan. It was not possible to contact many patients having a mutual participation model of the physician-patient relationship. Therefore, maybe it cannot fully reflect patients' opinions about information privacy concerns and their intention to sign MIEC consents.
Cultural difference was a key factor that influenced the findings of this research and resulted in the low coefficient of determination in the statistical results. Developed countries have always had high concerns about human rights but Taiwan is a developing territory and people have long believed and lived in Confucian culture, and therefore people in our territory follow orders from medical professionals. Therefore, it is suggested that future research can continue to explore the results caused by cultural differences, which will help to understand the context of privacy under a cross-cultural influence. 
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